Materials and Methods
Institutional Review Board authorization was obtained for this retrospective study, and informed consent was waived. Four cases of an accessory head of the biceps brachii with an otherwise normal long head of the biceps brachii tendon were identified from a database search and from our clinical experience between May 17, 2010 , and January 4, 2012. The sonograms were obtained with a high-frequency linear transducer (LOGIQ 9, 6-15-or 7-11-MHz transducer; GE Healthcare, Milwaukee, WI; or iU22, 12-5-or 17-5-MHz transducer; Philips Healthcare, Bothell, WA). The accessory head of the biceps brachii was identified as a hyperechoic fibrillar structure located superficial and parallel to the long head of the biceps brachii tendon at the level of the bicipital groove (Figures 1 and 2 ). Measurements of its short and long axes in the transverse (axial) plane were made at the level of the bicipital groove, as previously described. 1 Patient records were reviewed to assess for MRI of the same shoulder. The sonograms and MR images were reviewed by consensus of 2 musculoskeletal radiologists, each with more than 10 years of experience in musculoskeletal sonography and MRI. The presence of an accessory biceps brachii tendon on MRI was confirmed if a low-signal tendonlike structure was identified parallel and adjacent to the long head of the biceps brachii tendon in the bicipital groove, which originates proximally in the region of the joint capsule, as described in previous studies. 1 Measurements in the short and long axes in the transverse (axial) plane were also made at the level of the bicipital groove for patients with MRI studies, as previously described. 1 
Results
The study group consisted of 4 women with an average age of 52 years (range, 31-68 years). The right shoulder was involved in 75% (3 of 4) and the left in 25% (1 of 4). Sonographic examinations were performed for a history of shoulder pain. One patient had shoulder MRI 5.9 months after sonography, and a second patient had a shoulder MR arthrogram 3.7 months after sonography. Both MRI studies confirmed the accessory biceps tendon.
Sonographic measurements of the accessory head of the biceps brachii in the short and long axes in the transverse (axial) plane showed an average anteroposterior dimension of 7.7 mm (range, 6.2-10.0 mm; SD, 1.6 mm). The short-axis measurement had an average mediolateral dimension of 1.2 mm (range, 0.7-1.9; SD, 0.5 mm). The craniocaudal dimension could not be reliably measured on these retrospective images.
For the 2 patients who had both sonography and MRI, the accessory biceps measured 1.5 × 6.9 mm on sonography and 1.6 × 7.2 mm on MRI in the first patient and 1.2 × 6.5 mm on sonography and 1.4 × 6.3 mm on MRI in the second patient (anteroposterior × mediolateral dimensions).
Discussion
In the adult, the biceps brachii is a large fusiform muscle in the flexor compartment of the upper arm, with the long head arising from the supraglenoid tubercle and the short head arising from the coracoid process. 2, 3, 5, [16] [17] [18] Both heads descend along the anterior aspect of the upper arm to insert into the radial tuberosity. 2, 3, 5, 16 Biceps brachii muscle is variable in morphologic characteristics and the number of heads, ranging from 3 to 7. 3, 18, 19 The accessory tendon(s) can arise from the coracoid process, pectoralis minor tendon, proximal head of the humerus, articular capsule of the humerus, or anterior surface of the distal part of the pectoralis major. 20, 21 The most common variation arises from the proximal humerus, known as the humeral head or the third head of the biceps brachii. 21 Magnetic resonance imaging and sonography are the two most commonly used imaging techniques for evaluation of tendon disorders. 10, 11 A recent cadaveric study with MRI correlation showed the accessory head of biceps brachii muscle at the anterolateral aspect of the biceps brachii long-head tendon, at the level of the bicipital groove. 1 Arthroscopic reports have confirmed an accessory tendon at this site, consistent with a normal variant. [12] [13] [14] In the study by Gheno et al, 1 the average short-and longaxis dimensions of the accessory biceps were 0.85 and 6.2 mm at the level of the bicipital groove. In our series, we found an average short-axis maximum dimension of 1.2 mm and long-axis maximum dimension of 7.7 mm. This difference may be due to the fact that the previous cadaveric study included only 2 specimens with an accessory biceps brachii.
The primary differential diagnosis for a linear echogenic structure within the bicipital groove is a longitudinal split of the long head of the biceps tendon. 1, 4, 8, 9 An asymptomatic flat echogenic structure immediately adjacent to the anterolateral aspect of an otherwise normal biceps tendon at the level of the bicipital groove, with an origin as discussed above and insertion at the medial side of the common biceps tendon, is consistent with a normalvariant accessory biceps. 1, 8, 9, 16, [20] [21] [22] This normal variation should not be mistaken for a tear or longitudinal split of the proximal long head of the biceps brachii. 8, 9 Sonography allows the sonographer to assess for pain at the proximal biceps brachii and allows the use of gentle transducer pressure to elicit symptoms. 11 This factor provides an advantage compared to MRI and can also be helpful in distinguishing a normal variant from a split biceps brachii tendon.
The accessory biceps tendon was visualized in the transverse plane, separate from and just superior to the level of the subscapularis tendon fibers. Fluid within the biceps tendon sheath may aid imaging of an accessory tendon; however, this aspect requires further study. In our limited experience, the accessory biceps is much better visualized in the transverse plane compared to the longitudinal plane; however, a prospective study would better assess this point.
It is unclear whether the accessory tendon of the biceps brachii could be the source of shoulder symptoms. 8, 14 Dierickx et al 13, 15 speculated that the accessory biceps may cause impingement in a young patient, which could evolve into a rotator cuff tear. Others described the accessory tendon as a benign anatomic variant that does not contribute to shoulder disorders. 12 More study is needed to determine whether this normal variant is ever symptomatic or pathologic or whether it can predispose to biceps tenosynovitis or other disorders.
This study had several limitations. It was a retrospective series with a small sample size and lacked surgical correlation. However, this entity has been described as a normal variant, and such patients would not be expected to go to surgery. This variant has been previously described on MRI and arthroscopy, and MRI was performed in 2 of our 4 cases, confirming an accessory head of the biceps brachii. All 4 cases were female patients. Per our literature review, this anatomic variant has not been noted to have a female predominance. This finding may have been due to the small number of cases.
Knowledge of the accessory head of the biceps brachii and its appearance on sonography is important to avoid misdiagnosis of disorders. The accessory head of the biceps brachii has a characteristic appearance on sonography and should not be mistaken for a longitudinal split of the proximal aspect of the long head of the biceps brachii tendon. 
